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Engineering Consultant 
Environmental Engineering aECF:!VEO 
Energy Conservation t f  *S.Z.S,E. 

;,2:si,,:i. $:!35?4 p-f.O. - 
129 Elm Street 

Denver. Colorado 80220 
(303) 321-7276 

November 20, 1990 
. .. 

Ms. Beth Brainard 
Department o f  Energy 
PO Box 928 
Golden, CO 80402-0928 

Dear Beth, 

I am enclosing my comments on the Proposed Interim Remedial Action Plan 
to  treat surface water run-off from OU 2. I hope that they w i l l  be found 
helpful in reducing exposures to  people at  Rocky Flats, construction 
workers and to  the communities receiving water from the drainage area of 
ou 2. 

Many of the issues raised in  my comments are similar t o  those discussed 
in my comments on 88 1 Hillside Cleanup. I am therefore including a copy of 
that report wi th  my present comments. Even though repetitive, I feel 
strongly that my comments must be considered to  insure safe conditions 
for the workers at Rocky Flats and for the community downwind and in the 
drainage area from OU 2. 

Sincerely, 

Joe Goldfield 
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I NTRODUCT I ON 

The 903 Fad and Lip Area, Mound, and East Trenches Area have been 
designated Operable Unit No. 2 (hereinafter referred t o  as OU 2). OU 2 is 
very heavily contaminated wi th  a large number of volati le organic 
compounds (VOC), metals,  inorganic mater ia ls ,  radionuclides and 
semi-volatile organic compounds. It is diff icul t  t o  make a complete count 
of the numerous contaminants of significance. There are at least 15 VOC, 

organic mater ia l s  found in the so i l s  or drainage sys t em from (waters and 
sediments) OU 2. The over 50 contaminants represent  different levels of 
hazard t o  the community because of varying toxicity, concentration and 
degree of mobility into the air and waters moving into the soil, w a t e r  and 
air leaving the Rocky Fla t s  plant area. Nevertheless, the toxicity of some 
the contaminants, particularly plutonium and americium, is of great  
concern. Almost all the mater ia l s  cited are present  in concentrations 
above the background level. Many have caused concentrations above the 
Applicable or Relevant and Appropriate Requirements (ARMS) t o  be found 
in the surface w a t e r s  draining from OU 2. 

. 20 metals,  5 inorganic mater ia ls ,  7 radionuclides and 4 semi-volatile 

The degree of contamination in  the s o i l s  of OU 2 is not accurately known 
due t o  the hazards of collecting samples. One of the most  poignant but 
significant descriptions pertaining t o  that problem appears in Volume 1 , 
page 3-29. . . "Boreholes were  not drilled into sites still containing 
was te s  (the trenches and 903 Pad) due t o  potential hazards t o  f ie ld  
workers and potential fo r  release of w a s t e  const i tuents  t o  the 
env i ronmen t." 

In so i l s  east of OU 2 americium has been found at levels of 97 pCi/g 
(picocuries per gram of Soil), annunciating by inference the presence of 
plutonium at levels of 500 pCi/g of soil .  That level f o r  plutonium found in 
the soil is 500 t imes  as high as the  Colorado Department of Health l imit  of 
1 pCi/g. Since the background concentration of plutonium in soi l  is 0.08 
dpm/g (disintegrations per minute per gram of soil) and 2.2 dpm is equa 
t o  1 pCi, the concentratlon of plutonium found e a s t  of OU 2 is 14,000 
times as high as background.  
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The contamination present in the soils of OU 2 is sfowly but inexorably 
moving east into the communities near the Rocky Flats plant, propelled by 
the wind, groundwater, and surface water runoff. 

The proposal in the subject action plan is  t o  clean up the contamination in 
the surface water runoff from OU 2. 

Several issues are raised in these comments--some of which were also 
raised in comments made concerning the 881 Hillside Cleanup. A copy of 
those comments are attached to  these because the issues are almost 
identical. 

The three issues raised in the 881 Hillside Cleanup comments and almost 
identical to  those applicable to  OU 2 are: 

1. Workers participating in excavation and dr i l l ing must be adequately 
protected from breathing a i r  carrying contaminated soil particles and 
from carrying that contamination home t o  their families on their clothing. 

2. The people in areas surrounding Rocky Flats must be adequately 
protected from the suspension of contaminated soil particles. 

3. The planned treatment of the contaminated ground water must 
consider the presence of over 50 hazardous contaminants present in  the 
soil and water run-off. 

In addition, a fourth issue i s  addressed herein. Why is only the ground 
water being treated? Why not simultaneously excavate and remove the 
grossly contaminated, buried wastes in OU 2 that are serving as a focal 
point source of  the contamination finding i t s  way into the water drainage 
system that moves towards drinking water supplies and t o  the soils of 
surrounding communities? 

REMOVING BUR1 ED CONTAMINANTS 

The elements of OU 2 contain wastes buried by Rocky Flats that are among 
the more dangerous and heavily contaminated than those disclosed up t o  
now. They are certainly more heavily contaminated than those disclosed in 
the 881 Hillside Cleanup proposal. The only certain, long-term solution t o  
the problem of contaminated surface water run-off, ground water 
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contamination, contamination of sediments in the water drainage system 
from the plant, and t o  the air  borne soil particles blowing towards 
neighboring communities i s  to excavate, package and remove the wastes 
and associated soil. The treatment of water run-off and ground water can 
continue until the residual contamination that has already escaped from 
the buried waste fal ls t o  "safe" levels. 

This.proposed solution i s  so obvious, so certain of success, and so 
necessary as a long-term solution that it i s  d i f f i cu l t  t o  see why it is not 
dealt wi th  in the interim plan. 

PROTECTING WORKERS FROM SOIL CONTAMINANTS 

The comments from the attached "88 1 Hillside Cleanup" are equally 
applicable to  the construction work that must be done for the installations 
of  the OU 2 cleanup. It i s  grossly unfair and possibly criminal to have 
workers dig in the vicinity of soils that are as dangerous as those 
described above (quote from page 2-29). The workers and their families 
must be protected wi th  breathing apparatus, throw-away clothing, change 
areas, showers, and a l l  the other elements described in OSHA regulations 
attached t o  the report in the appendix. 

Presence of  01-octvl Phthalate 

In this area (OU 21, just as i n  the 881 Hillside, the most prevalent organic 
compound found in high concentrations is  bis (2-Ethylhexyl) Phthalate. 
The ubiquitous occurrence of this material in grossly contaminated areas 
of Rocky Flats requires some explanation. The only guess I can make i s  
that the material named is a synonym for di-octyl phthalate which i s  used 
f o r  testing HEPA f i l ters o f  which 14,000 are reputed t o  be in use at Rocky 
Flats. Is it possible that the widespread finding of th is chemical i s  
marking the presence of large numbers of dangerously contaminated HEPA 
f i 1 ters that are spent and are buried at  the si te? 

PROTECTING THE COMMUNITY FROM FUGITIVE DUST EMISSIONS 

The attached report for 881 Hillside Cleanup describes the concerns that 
are equally applicable t o  work done for the OU 2 Surface Water Cleanup. 
Al l  excavation should be done within enclosures described therein that are 
equipped with exhaust systems t o  maintain the buildings under negative 
pressure. 
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MULTIPLE CONTAMINANTS IN POTABLE WATER 

The discussions of remedial action t o  be taken fo r  removal of the multiple 
contaminants present in the surface water run-off from OU 2 does not take 
into account the fact that there are 50 contaminants present. The 
discussions dealing wi th removal of each contaminant propose t o  reduce . 

that contaminant t o  less than i t s  ARAR (Applicable or Relevant and 
Approriate Requirements). That methodolow i s  valid where only one 
contaminant i s  present in drinking water; not where 50 dangerous 
contaminants are simultaneously present. 

Methods for  dealing wi th this probiern have long been known. One i s  
described in the attached 88 1 Hi1 lside Cleanup report that includes a . 
method used by OSHA (Occupational Safety and Health Administration) fo r  
dealing with multiple contaminants in the workplace. A similar method is  
described in Chapter +Nuclear Regulatory Commission, Part 20, App. 8, 
page 237, which states: 

"NOTE: In any case where there is a mixture in air or water of more than 
one radionuclide, the limiting values for purposes of this Appendix should 
be determined as follows: 

" 1. I f  the identity and concentration of each radionuclide in the mixture 
are known, the limiting values should be derived as follows: Determine for 
each radionuclide in the mixture, the ratio between the quantity present in 
the mixture and the l im i t  otherwise established in Appendix B for the 
specific radionuclide when not in a mixture. The sum of such ratios for 
all the radionuclides in the mixture may not exceed '1' (Le. 
'unity')' 

That rule is  identical t o  the one used by OSHA 

Very similar rules are given in 'Risk Assessment Guidance for Superfund, 
Volume I ,  Human Health Evaluation Manual (Part A)" issued by the EPA 

The only method lacking i s  how t o  combine the various contaminants that 
are 1 abe 1 1 ed radionuclides, cafchogens, and nun-carcinogens 

There ts no justiflcatlon for disregarding the presence of mult ip le  
Contaminants. That methodology f l ies  in the face o f  historical, regulatory 
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practise; underestimates the degree of removal required fo r  each 
contaminant; and poses greatly added risk t o  the population exposed t o  the 
treated water. 

Some verbal comments have been made that the r u l e  is not applicable t o  
'interim-remedial actions". I don't understand that reasoning since the 
studies o f  life-time costing compare costs after 30 years of operation. If 
"interim' i s  supposed t o  embrace a very short  term solution, that is  
certainly not borne out by the 30 year estimate of equipment operation. 

\ 
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EKPQSURE 

APPEND I H 

881 HILLSIDE CLEANUP 

OF WORKERS AN0 THE COMMUNlrY 





DRNGERS OF CLERNUP-881 HILLStOE 

The cleanup project  of 881 hillside w a s  stopped for some t i m e  because 
several  deficiencies were  detected in the methods required t o  ensure 
sa fe ty  for the workers  and for the  public. EGG is planning t o  restart 
cleanup very short ly  on the assumption that all re levant  sa fe ty  issues 
have been addressed. That conclusion is far from the truth.  There a r e  at  
least three i s sues  that have never been adequately addressed nor resolved. 

The three issues are: 

1. Workers participating in excavation and dril l ing are being inadequately 
protected from breatbing air carrying contaminated so i l  particles. 

2. The people in areas surrounding Rocky Flats are being inadequately 
protected from the suspension of soil particles that are contaminated. 

3. The planned treatment of the contaminated ground water does not 
consider the problem that there are over 50 hazardous contaminants 

I present  in the groundwater of  881 hillside. ' PROTECTING WORKERS FROM SOIL CBNTRMINRNTS 

Workers are excavating soi l  for building foundations and drilling holes 
along the proposed barrier t o  contain the ground w a t e r  runoff. The only 
protect ion being provided is t o  w e t  the soi l ,  t o  a mois ture  content of 15%, 
t o  prevent a i r  borne particles from being dispersed into the breathing zone 
o f  the men doing the work. 

€uidence of Soil Contamination 

The so i l  on the Rocky Flats plant i s  very heavily contaminated wi th  a very 
grea t  var ie ty  o f  dangerous materials--not the least of which is plutonium . 

which has contaminated the ground below the 903 pad, among other places. ' 

Although over 178 s i t e s  have been identified where  dangerous 
contaminants have been buried or leaked into the ground, the record is f a r  
f rom complete. Inadequate records a re  available as t o  the mater ia l s  
dumped or the  quantit ies and locations. Anytime the soil  is disturbed there 
is the danger tha t  some previously undisclosed dump or dangerous 
contaminant may be discovered. That  f ac to r  is especially t rue  of hillside 
881 which may be contaminated wi th  seepage from the 903 pad area. 



The Colorado Department of  Health has set a s tandard of 2 dpm/g (disin- 
tegra t ions  per minute per gram) as the upper acceptable l imit  for 
radioactive contamination of  soil. Since 2.2 dpm is equal t o  1 pCi 
(picocurie), the l imit  is equivalent t o  roughly 1 pCi/g of soil.  The 
background level ( the contamination of soi l  far removed from the  Rocky 
Fiats plant) is only 0.08 dpm/g. The Colorado l imit  is twenty-fiue times 
as g rea t  as background. 

Carl Johnson, in h i s  report in Science, August 1976,  "Plutonium Hazard in 
Respirable Dust on the Surface of  Soil" repor t s  that h is  e s t ima te  of 
background levels in the respirable fract ion of sur face  soil (particles 
equal t o  or less than 5 micrometers  in size) i s  0.45 dpm/g--5.5 t imes  as 
great as the level of 0.08 dpm/g f o r  to ta l  soil. 

Bearing in  mind the facts discussed in the preceding t w o  paragraphs, 
please review Enclosure 1 --881 Hillside Surface Scrape Sampling Results. 
The Enclosure is from U. S. DOE, 1990b and appears in a work plan dealing 
w i t h  the 881 hil\side area. The r e s u l t s  of 19 samples  taken on 881 hillside 
and analyzed for plutonium, uranium 238 and uranium 233 + 234 a re  
presented. Of 19 samples tested for plutonium, 8 are above the Colorado 
Department of Health guidelines of 1 pCi/g (4.3, 2.4, 4.8, 2.2, 1.8, 3.5, 2.6, 
3.0 pCi/g). Bear in mind that the highest reading is 130 times IS high as 
background and that the respirable fract ion of the soil  has a reading that  
is probably 715 t imes  as high as background and almost  th i r ty  t i m e s  
g rea t e r  than the Colorado Department of  Health guidelines. 

Uranium results are as high as 3000 pCi/g of soi l .  

A reading taken E-SE and 150 yards  from the 903 pad area is reported in 
the CDH "Environmental Surveillance Report", May 1990. That location is 
probably above and in  the drainage area seeping toward the 881 hillside. 
The reading reported in Table C shows 186.5 pCi/g of plutonium, almost 
200 times the CDH guideline and 5000 times as greet IS background. 
Please recall that the respirable dust would have 5.5 t i m e s  as high a 
concentration. 

Americium-241 shows a concentration o f  22.9 pCi/g. 

For some reason, neither the  Colorado Health Department, the 
Environmental Protection Agency, nor Rocky Flats can detect a threat  t o  
workers digging in such soil. 

In the t e x t  of the October, 1989 "88 1 Hi l ls ide Area--High Priority Sites" 
. - L I L - > - A - -  - A m , , - F n A  . I  

I 



I regularly and were the ,ufhc@al (my i tal ics) semivolati le contaminant of 

concentration of DEHP in the soil was 7,216 Pg/kg. . ," Although a response 
byRo&,yFlaf,sto my statement in Comment 58 of comments by the public 
concerning the 88 1 hillside cleanup said that the chemical name given 
above was not DOP fdi~ctylphthalate)used t o  test HEPA filters, I am 

-enclosing a copy of a page (Enclosure 2) from the mN/USH Pocket Guide t o  
Chemical Hazards" issued by the National Institute for Occupational Safety 
and Health, which l ists Di-sec-octyl phthalate with synonyms given as 
"OOP, bis-(2-Ethylhexyl) phthalate, Di-2-Ethyl-hexyl phthalate, DEHP." 
Please note that the synonyms a e  identical to the desmption given by 
RudyFlatsThe significance of  this fact  i s  that DOP is used t o  test HEPA 
filters. Finding it as a principal contaminant o f  the soil in 881 hillside 
raises the specter of  the burial of  plutonium contaminated, spent HEPA 
fi l ters in the 881 hillside. 

I the soil, particularly bis (2-ethyl hexyl) phthalate (DEHP). The maximum 

Coincident with the danger of soil contamination is  inadequate airborne 
sampling and untimely analysis of the samples. One description given of 
the collection of airborne samples was that one sample would be collected 
at some distance from one corner of an excavation. Thus, i f  the prevailing 
wind were blowing the airborne particles away from the sample location 
it would not get a representative sample. Even i f  the wind were blowing 
away from the sample location only part of the time, the concentration at  
the breathing zone of the operators would be understated. Additionally, a 
sample would be taken for two weeks at  which time a second two  week 
sample would be collected. A t  the end of a month's time, the two samples 
would be combined and the combined sample sent f o r  chemical analysis. A 
month later an analysis would be finally complete of the contaminant 
concentration that workers would be breathing for  the previous t w o  
months. 

~ Suppose that a dangerous concentration was shown to have existed? W i l l  a 
letter of  apology t o  the family of the worker be issued? You cannot rescind 
the contaminated a i r  that the worker breathed. 

Under these condltions the following must be done to  help insure worker 
safety: 

1. Take many more samples. A minimum of six sampling stations should 
surround and be close t o  each excavation. 
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2. It must be assumed that the danger of being overexposed t o  
contaminants for two  months e x i s t s  and that safeguards be established t o  
protect  workers from that exposure. Enclosure 4 contains pages taken 
from the  OSHA (Occupational Safety and Health Administration) 
regulations fo r  asbestos.  All the protective gear, including throwaway 
clothing, effect ive facemasks,  change rooms, medical examinations, and 
record maintenance must be implemented. 

I 

Wetting of the soil t o  reduce the  quantity of air borne dust  is inadequate 
protection and cannot be relied upon t o  safeguard the workers. Wetting of 
soi l  t o  prevent fugitive dust emissions from mining operations, vehicular 
traffic, coal piles and the like has been widely practised. Careful tes t ing  
of the r e su l t s  has established that wet t ing is only moderately effect ive in 
reducing air borne dust emissions. 

PROTECTING THE COMMUNITY FROM FUGITIUE OUST EMISSIONS 

Two methods have been proposed for  protecting the community from 
fugitive dust generated by construction on the  881 hillside. One is wet t ing 
and the other is stopping operations when winds exceed IS miles  per hour 
for  15 minute periods. The inadequacy of wet t ing  t o  ensure community 
protection has already been covered. Enforcing the prohibition against 
construction when winds are over 15 miles  per hour wil l  be quite difficult .  
Who measures the wind velocity? How is cessat ion of construction 
inst i tuted? Who is responsible? How is construction resumed? Who 
determines that the wind has t ruly fallen below 15 mijes  per hour? 

The most  important question is how was  it determined that 15 mile per 
hour winds are safe? Winds of that velocity and lower can easily disturb, 
entrain and carry beyond the  property line small  particles that are in the  
respirable size range--from about 5 microns down t o  sub-micron sizes. 

The only safe way t o  conduct construction operations that will  disturb 
contaminated soil is to do them under cover in  movable buildings equipped 
wi th  exhaust sys tems t o  maintain them under negative pressure. Enclosure 
4 contains pages from a manufacturer's catalog that show buildings made 
of aluminum frames covered wi th  heavy sheet mater ia l s  made of 
reinforced plastic. They are  easy t o  erect. They can be ordered in almost  
any s ize  and roof height. They do not require concrete foundations. They 
can be readily moved and relocated. They wil l  prevent the  escape of  
fugitive dust from the work site t o  the  environment. 
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CONTRMINWTS IN DRINKING WATER 

The surface wa te r  runoff from 881 hillside as well  as the ground water 
discharge into Woman Creek. Woman Creek del ivers  w a t e r  t o  Mower 
Reservoir and Standley Lake which are used for agriculture and domestic 
water supplies. The wa te r s  from the 88 1 hil lside are heavily 
contaminated. About 50 volati le organic compounds, inorganic compounds, 
and radioactive mater ia ls  have been identified in the w a t e r s  draining from 
the 881 hillside. Some of the mater ia l s  are potent carcinogens. 29 of these 
contaminants are found in  concentrations above the maximum allowable 
concentrat  ions-- ARARs, Appl icabl e or Re 1 evant and Appropriate 
Requirements. 

The proposed removal of the contaminants applies only t o  those found in 
concentrations that are above the ARAR. It is proposed t o  reduce the 
concentrations of those treated mater ia l s  t o  below the ARAR for  each. 

The proposed treatment is inadequate. It as sumes  that there are no 
additive or synergistic effects caused by combinations of contaminants. 

To describe this most important danger of mixed contaminants, a 
description of the combined effect of asbes tos  exposure and cigaret te  
smoking follows. The relationship of t he  effect of exposure t o  both those 
hazards is one of the most carefully studied phenomena in the f ie ld  of 
industrial health. A person who does not smoke, nor is exposed to  asbestos  
fibers, has small  risk of contracting lung cancer. If that person is exposed 
t o  asbestos  fibers over long periods of t ime,  the risk of contracting lung 
cancer is four t imes  as great  as fo r  the non-exposed individual. Someone 
who smokes regularly for  some years  has an increased risk of contracting 
lung cancer that is ten t imes  as great  as for individuals who neither 
smoked nor were exposed t o  asbes tos  fibers. What of the person exposed t o  
both smoking and asbestos  fiber? If the risks were additive, that  doubly 
exposed individual would face a lung cancer risk that was 14 (10 + 4) 
t i m e s  as great  as that of the unexposed individual. The risk of lung cancer 
in people who both smoke and are  exposed t o  a sbes tos  fiber actually 
increases  t o  40 t o  90 t imes  the rate of those who were exposed to  
neither contaminant. That frightening f a c t  i l l u s t r a t e s  the synergistic 
effects of multiple contaminant exposure. (Synergism is the phenomenon 
that  resu l t s  from the greatly enhanced effect produced by two  biological 
agents  acting together compared t o  each acting alone.) 
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Removing contaminants so that each is mere ly  below the acceptable 
maximum completely neg lec t s  the syne rg i s t i c  effects of the 50 dangerous 
materials present in the 881 hillside w a t e r  and even  n e g l e c t s  the  
c e r t a i n t y  that additive effects of t he  mul t ip l e  con taminan t s  exist .  

The method of handling such  a problem has been established by precedent. 
- The "Code of  Federal Regulations--P.arts '1 900 to 19 10" § 19 10.1000, page 

660, Tltle 29--Labor, Chapter XVI I--0ccupatlonal S a f e t y  and Health 
Administration, shows exac t ly  how this must be done in a workplace 
where healthy workers  are exposed f o r  e ight  hour s  per day: 

(Enclosure 5 has pages reproduced from the code cited above. Although the 
code cited is for contaminants  that  are in  air that is breathed, there i s  no 
difference in principle for considering the combined effects of multiple 
Contaminants that  are ingested in drinking water.) 

In the left hand column, at the  bottom of the page, appears the  followlng 
formula: 

"(2) (1) In case of a mixture  of air con taminan t s  an employer shall 
compute  t h e  equivalent exposure as follows: 

"where: 

Em is the equivalent exposure for the mixture.  

C i s  t h e  concentration for a pa r t i cu la r  contaminant .  

L is t h e  exposure l imi t  for that contaminant ,  from table Z- 1 ,  2-2, or 
2-3." 

C1+LI is the  f rac t ion  of the  pa r t i cu la r  contaminant  being considered w i t h  
respect t o  i t s  allowable concent ra t ion  i n  the air breathed by workers. For 
example, i f  lead is  present  in t h e  work place in an  amount of 25 p /m3 
(micrograms per cubic m e t e r )  and the a l lowable  l imi t  is 50 pg/m then 
the  f rac t ion  becomes 1/2. 

9 



The rule states that the f rac t ions  fo r  each of the contaminants added 
together .cannot exceed one, If the resul t  exceeds one then the employer i s  
found t o  be in violation and cited and/or penalized. Thus, in the example 
shown above, if t w o  other air borne contaminants are present in the air 
breathed by a worker and if each of those contaminants has a 
concentration only one-half of the allowable, the  sum of all three 

-fractions would be 1.5 and the employer would be in violation due t o  
overexposing h i s  workers t o  harmful contaminants. For the violation t o  
cease the concentration of each of the three contaminants would have t o  
be reduced to an average of no more than one third of the maximum 
allowable so that the combined fractional concentrations of all three 
added together did not exceed one. 

What i f  there were  f i f ty  contaminants present  in  the air? That s a m e  rule 
would require that, on the average, each contaminant could not be present 
in a concentration that exceeded one f i f t ie th  of the allowable. 

If healthy workers must be protected th i s  way in occupational s e t t i n g s  
where they are exposed f o r  eight hours per day, how much more relevant t o  
the case  of contaminated w a t e r  where populations of infants,  children, the  
elderly, the  infirm, and the sick wil l  be exposed in their drink and in their 
food, any time during the day or night ! ! 

The formula can be applied precisely the same  way f o r  the 50 known 
contaminants t o  be found in the  groundwater of hillside 881. The 
concentration allowable for each contaminant must  be reduced t o  1 /50th 
of the ARAR, on the average 

The calculation given in the formula i s  very conservative. It accounts only 
for additive effects of each of the contaminants. As in the relationship of 
cigarette smoking, asbes tos  exposure, and lung cancer, the  synergis t ic  
effects may produce deleterious health r e s u l t s  that multiply 

I 

I rather than simply add the effects. ' CONCLUSION 

The cleanup of 881 hillside shall not proceed until the three 
in t h i s  paper a r e  studied and addressed. 

the effects 

ssues raised 



ENCLllSURES 

ENCLOSURE 

1.881 Hi lside 1988 Surface Scrape Samp ing Results 

2. Page 112 of NIOSH Pocket Guide t o  Chemical Hazards 

3. Regulations from OSHA for protecting workers from asbestos 

4. Catalogue pages from a manufacturer of movable buildings 

5. Pages from OSHA regulations for dealing with multiple contaminants 
t o  which workers are exposed 



TABLE 2-8 

881 HILLSIDE 1988 SURFACE SCRAPE SAMPLING RESULTS 

RADIONUCLIDE CONCENTRATION IN pCi/g 

Sainpi: No. Uranium 233 + 234 Uranium 238 Plutonium 

881-1 
881-2 
88 1-3 
881-3 
88 1-5 
881-6 
88:-7 
88 1-8 
881-9 
88 1-1 0 
881-1 1 
881-12 
881-13 
881-14 
881-15 
881-16 

881-18 
881-19 

881-17 

0.56 50.26 
0.782026 
0.82k0.26 
1.0=0.3 
0.862026 
1550.3 
0.7420.3 
0.86 29-26 
3.150.3 
1.1 20.3 
1 JkO.3 
0.932026 
0.54 20 2 6 
I.! 3.3 
2.020.3 
502 190 
19574 
60'230 
105350 

0.620.15 
0.8650.15 
0.9 1 20.15 
0.97502 
0.8820.1 5 
5.5 53.5 
0.7520.15 
0.8250.15 
1.0=03 
0.98 50.2 
1.3 20.2 
1.4 20.2 
1.3 2 9 2  
1.0202 
1.5 20.16 
1300~100 
590170 
30002300 
550'60 

. 4.350.5 
2420.2 
4.8ko.5.. 
0.1 820.006 
0.59f0.008 

. 2220.2 . 
0.6320.09 
1.820.2 
0.4750.006 
3520.4 
26 20.3' 

. 0.420.06 
0.16f0.06 
3.020.4 . 

0.0 120.0.6 
0.3 20.06 
0.7850.19 
0.4220.08 
0.0950.06 

Dara from: U. S. DOE, 1990b 
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' q rd  p//eclit)e J u l y  1, 1976. 
t(me.n.eighted averaRe air- 

~ri~ratioris of asbeslos fibers 
l i ly  crnployee may bc ex- 

1 1  riot exceed two  rlhcrs, 
11  5 iiiicromctcrs. pcr cubic 

of nir, as detcrrnlried by 
11 prcscrlbcd in parngrnPl1 
~~c l . l o l l .  

concentralton. N o  em- 
I I  be exposcd nt any time to 
c:orlccntrntions of n.qbcstos 
cxccss of 10 flbcrs. l o i i w  
~rniiicters. per cubic ccntlme- 
/ r ,  ns detcrmlncd by  the 
-rscrlbed in paragraph (e) Of 

ads O/  compliance-( 1 )  E n d -  
ct/ioris. ( I )  Engineering ~ 0 1 1 -  
:Iilccrlng controls. S I I C ~ I  h$. 
l l ~ ~ e d  LO, Isolntioii. cnclosurc. 
fciitilntion. nntl dust  COIICC- 
I be iisetl 1.0 nicct tlic expo- 
i prescribed In parngrapll (b)  
1.1 o n .  
n l  e d t a t d  veirfi laffon. In) 
niist verit.ilntlon ~ 1 1 d  dust CUI-  
jl.cms shall be dcslgned, con- 
Irist,nlled, and maintnincd In 
e wllh the Amcrlcan Nntlon- 
r d  Fun dnmentals Govc r ning 
11 m d  Opcrntloh of tocnl EX- 
Lcms, ANSI 28.2-1971. W l i l C i l  
rnlctl by reference Iierclrl. 
9 1910.6 conccriilng t h e  nvnll- 
' ANSI 29.2-1071. nnd the 

nncc of a hlstorlc I l k  In con- 
[.hcrcwlth. The address of the 

t i .  

'litre 29-labor 

~ 1 : ; ~ : f I l ~ ~ I f ~ : S  O f  t f i C  prodtic1 W Q U l d  he di- 
mlnlshed thereby. 

(ii) particular producls and oper- 
attons. No asbestos cement, mortar, 
contlng, grout, piaster, or simllar ma- 
tcrlnl cont.ninlng nsbcstos slinll be re- 
moved from bass. cartons, O r  OthCr 
containers In whlch they are slilppcd. 
witliout being eltlier wcCl.cd. or cn- 
closed. or vcritllnted so 09 to prevent 
effectlvely the relense of alrborne as- 
bcstos flbcrs In excess of the limits 
prcscrlbcd In paragraph (b) of th ls  sec- 
tlon. 

(111) Spraying, demolflfon, or  remov- 
al. Employees engaged In the spraylng 
of asbcstos. the removal, or demolition 
of pipes, structures, or eqlilpment cov- 
ered or  Insulated wlth asbestos, and in 
the removal or demolition of asbestos 
insulation or covcrlngs slinll be provld- 
ed with resplrntory equlpmcnt In nc- 
cordnnce wlth pnragrnpli (d)('L)(lii) of 
tliis scctloii nnd wlth specfat clothlrig 
In nccordnnce wlth paragraph (d113) of 
thls scctlon. 

(d)  Personal ptofecliue equfpntent- 
(1) Compllnnce w l t h  the  exposure 
llmlkj prescribed b y  paragraph (b)  of 
thls sectlon may not be achieved by 
the  use of respirators or shlft rotation 
of employees, except: 

(I) Durlng the  tlme perlod necessnry 
to Install the  englneerlng controls and 
to Inslllute the  work practlccs rc- 
qulred by  paragraph tc) of thls sec- 
tlon; 

( 1 1 )  In  work sltuatlons In whlch the 
methods prescribed In paragraph (c) 
of thls BeCt.iOn are elther technlcallY 
not feasible or feasible to an extent In- 
sufflclent to redrice the airborne con- 
centratloris of Rsbestos flbcrs helow 
the  llmlta prescrlbed by paragraph (b) 
of t h h  scctlon; or 

(111) In emergencies. 
( I v )  Where both resplrators and per- 

sonnel rotntlon are allowed by Para- 
graphs (d ) ( l )  (I), (11). or (111) or tlils sec- 
tlon. and both are prsctlcnble. person- 
nel rotatlon shall be preferred and 

I Chapter XVII-Occupafionol Safefy and Heollh Adminisfration $ 1910.1001 , 

mnlt . l i .  Ediicnl.ion, mid Wvllnrr, widt*r 
the yrovlslons of 30 CFR Part  11 (37 
FR 6244, Mar. 25, 1972), nnd shall be 
iiscd In accordance wllh sribdlvlslons 
(I), (Ill, (111). and ( I v )  of th ls  subpara- 
grnpli. 

( 1 )  Air PurUyf t ig  respfrators. A rcus- 
able or slngle use alr purlfylng resplra- 
lor. or  n respirator dcscrlbcd In pnrn- 
grnpli (dI(2) (11) or  (111) of lhls secllon, 
shall be used to reduce the  concentra- 
tlons of alrborne asbestos fibers In the 
resplrator below the  exposure llmlts 
prescribed In paragraph (b)  of tlils sec- 
tlon. when the  celllng or the 6-hour 
the-weighted Average nlrborne con. 
ccntratlons o f  a!!bestos flbcrs are rea- 
sonably expected to excced no more 
thnn 10 tlmcs tliose Ilmlts. 

(11) Powered ni t  ptrriJyitig rcspfra- 
lors. A full facepiece powered nlr piirl- 
lying rcsplrator, or n powered alr piirl- 
fylne resplrator, or a respirator tlc. 
scrlbed In paragraph (d)(2)(111) of tlrla 
scctlon, sliall be used to redrrcc the 
concentratlons of nirborne asbestos 
flbcrs In the  resplrnlor below tlie ex- 
posure llmlts prescrlbcd In parngraph 
(b)  of tlils section. when the ceillng or 
tlic 8-hour tlme-welglitcd qvernge coli- 
ccntrntlons of asbestos fibers are rea- 
sonably expected to excced 10 tlmes, 
but not 100 tlmes, those Ilmlls. 

(111) Type "C" s~rppllcd-air respfra. 
tors, continuous j loio or pressure- 
detnaiid class. A type "c" contlnuous 
flow or pressure-demand, supplled-alr 
rcsplrnlor shall be used to reduce the  
concentratlons of alrborne asbestos 
flbers In the resplrntor below the  ex- 
posure llmlts prescrlbcd In parsgraph 
(b)  of thls scctlon, when the  celllng or 
the 8-hour tlnie-welglited average nlr- 
borne concentratlons of nsbeatos flbers 
are reasonably expected to exceed 100 
tlmes those Ilmlts. 

( I v )  Establfshrnenl o/ a respirator 
program. ( a )  The employer slinll cs- 
tabllsh a rcsplrator program In accord- 
ance wlth the requlrements of the 
Amcrlcaii Nationnl Stsndnrds Prnc- 
llces for Rcspirntory Protcctlon, A N S I  
208.2-1969, wlilcli Is lncorporated by 
reference Iicreln. 
(6) See 4 1R10.6 concernlng the nvsll. 

flblIlCy of ANSI 288.2-1900 snd  the 
mnliitcriance of R lilstorlc flle In con- 
riccllon Lherewllli. The address of the 

hiriwltrnii Nit1 loiinl SLnyinrds ttistl- . 
Cute Is glveii In 9 1910.100. 

' . 
lasks requlrlng the use of resplrators 
I f ,  bnsed upon hls most recetil exam;. 
tintion, R I ~  exRmlrilng tiliysiclan dcter- 
mlncs t h a t .  the  emuloyce will be 
unable l o  functlon normally wearlng a 
rcsplrator, or  tliat the safety or liealitl 

(c) No employee sliall be assigned to ... . 

of tlie ernpioycc or ottier-employe& 
will be impnlrcd by tils use of a respi- 
rator. Such employee sliall be rotated 
to anothcr Job or glvcn t h e  opportiinl- 
t y  to transfer to a dilfcrent posltlon 
whose duties he IS nble to perform 
wlLh the  snme employer, In the same 
geographlcnl nrea sild with tile same 
scnlorlty. status, nrid rate of pay he 
had just prior to siicli t.rnnsfer, If such 
a dlfferenl posltloii Is nvnllnble. 

( 3 )  Spccinl clotliltig: The employer 
slinll provide, nntl require the use of, 
special clotliltig, siicli ns coveralls or  
slrnllar whole body clothlrtg, head cov- 
erltigs, gloves. arid fool covcrlngs for 
any employee cxposcd to nlrborne con- 
ccntratlons of nsbestos fibers, whlch 
exceed the ccllliig lcvcl prcscrlbed In 
paragraph (b)  of tlils scctlon. 

( 4 )  Clinnge room:  ( 1 )  A t  any flxed 
place of employment exposed to alr- 
borne conceiitrntlons of nsbestos flbers 
In excess of the expostirc llrnlk pre- 
scribed In parngrnph (b) of thls scc- 
tlon, the employer slinll provlde 
change rooms for employees worklng 
regulnrly at the  plncc. 

(11) Clotlics lockcrs: l 'tic employer 
shall provlde two scpnrate lockcrs or 
containers for encli employee, so sepa- 
rated or lsol~tcd n.9 to prevent con- 
tamlnnl.lon or the  employec's street 
clothes from his work clothes. 

( 1 1 1 )  Lnuuderlng: ( a )  Isirnderlng of 
asbestos contamlnnlcd clotlilng shall 
bc dorie so as to prcvent the release of 
nlr-borne asbestos flbers In excess of 
tlic cxposurt! llmits prcscrlbed In psra- 
grnph (b)  of this section. 

( b )  Any employer who alves asbes- 
tos-contninlnatcd clotlrl~ia to Riiolher 
prrsoii for Inrinclerliig slinll Inform 
such person of the  rcqrilremcnt In 
parsgrnpli (d)(4)(111)(a) of tlils section 
to effectlvely prevent ttie relense of 
nlrbortic Rsbcstos flbcrs I n  excess or 
the exposure IIinlLq prcscrlbcd In para- 
grnph (b)  of l h l s  sectloll. 



I 

,irrilrintcd clolhlrig sliall be 
:I 111 scaled Imt)crmcnble 
o 111 c r cl oscd. 1111 pc r m c nbl e 
, nrid lnbclcd In nccordancc 
rnpl i  (g )  of thls sectloa. 
od o/ measnrcmenl. All de- 
ns of alrborne concenlra- 
;I,cstos fibers shall be made 
icwbrniic rlltcr inet.tlod nt 

(inng~ilIlcnLtori) ( 4  mllllmc- 
I V C )  w l t h  phase contrast Illu- 

iforing-( 1) I n i l i a f  detennf- 
V i l h i r i  6 months of the plibll- 
titis sccllon, every employer 

:e cvcry place of employment 
;icst.os fibers are released to 
)red In such a way as to de- 
:vitet.lier every employee's ex- 
' nsbcstos fibers Is below the 
wrlbcd In pnrngraph ( b )  of 
wi.  I f  the llrnlts Rre cxceedcd. 
)ycr shall linmedlately iindcr- 
iitt~illntice progrnm In nccord- 
1 1  pnrngraph (c) of t i l ls sec- 

1.3ortnl tnonftor-tng-(l) Sam- 
i be collected from wlthln the 
c zone of the employees. on 

flllers of 0.8 mlcrometer 
inoirnted In an OpCn-faCe 

;tier. Samples shall be tRkCn 
determlnatlon of the 8-hour 
:tiled nverage airborne con-' 
11s nnd of the celllng concen- 
11 n~bcstos flbers. 
tripllng frequency and pRt- 
tcr the lnltlal determlnatlons 
by paragraph (f)(1) of thls 

snrnplcs shall be of such fre- 
nnd  pattern as to represent 

lsoiieble nccuracy the levels of 
c of employees. In  no cnse 
c snmpling be done a t  Intervals 
t.hnn 6 months for employees 
:xposure to asbestos mny rea- 

h c  forewen to exceed the 
Ircscrlbcd by paragraph (b)  of 
I ll)ll. 

i slinll  be collcctcd from areas 
r-k rrivlronmcnt wlilcli are rcp- 
Ive of the nlrhorne conccntrn- 

f nsbeslos flhcrs wlilch may 
I)!! h r c n l h l n g  zoiie of cmploy- 
itplcs s l ~ a l l  be coll~ctctl 0 1 1  R 
111c I l l lcr of 0.8 mlcromcl.cr 110- 
I I O I I I ~ ~ , ~ ~  111 nn open-face IIILcr 

. . .  . . l . n l l  $ 3 , .  !"b,c>,, for  l l l p  

J l l J ~ ~ O I ~ ~ ~ ~ ~ ~ ~ ~ f  nlonfhrfllg. ( 1 )  

LepOnd 

Aaberloa ........................................... 
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No1rtlon 

I" Sam Sed. Golhk 01 
Block. 

dctermlnatlon of the  8-hour tlme- 
wclghtcd average alrborne concenlra- 
tlons mid of the  celllng concentratlons 
of asbestos flbers. 

(11) SampNng frequency and pal- 
terns. After the lnltlal determlnatlons 
reqirlred by paragraph ( f ) ( l )  of tlils 
scctlon, snmples shall be of such fre- 
qricncy and pattern as to represent 
wlll i  rensonnble accuracy the  levels of 
exposure of the  employees. In no case 
shall sampling be at Intervals greater 
than 6 months for employees whose 
exposures to asbestos may reasonably 
be foreseen to exceed the  exposure 
llmlls prescrlbed In paragraph (b) of 
this sectlon. 

( 4 )  Employee 06servallon 01 monf- 
torfno. Affected employees, or their 
representatlves, shall be glven a rea- 
sonable opporturilty to observe any 
monltorlng requlred by  thls paragraph 
ond shall have access to the  records 
thereof. 

(g) Caulton signs and tabeZs41) 
Caulton 3fgns-(l) Poslfng. Caution 
slgns shall be provlded and displayed 
a t  each locatJon where alrborne con- 
centratlons of asbestos fibers may be 
In excess of the exposure llmlts pre- 
scribed In paragraph (b)  of thls see- 
tlon. Slgns shall be posted at such a 
dlstance from such a locatlon so that  
an employee may read the  slgns and 
take necessary protectlve steps before 
enterlng the  area marked by the slgns. 
Slgns shall be posted at all approaches 
to areaa contalnlng excesslve concen- 
tratlons of alrborne asbestos flbers. 

(11) Sfgn spect/fcalions. The warnlng 
slgns requlred by paragraph (g)( l ) ( l )  
of t h l s  sectlon shall conform to the  
requirements of 20" x 14" vertlcel 
format s l g n ~  speclfled In 
I 1910.145(d)(4), and to thls aubdlvl- 
slon. The  slgns shnll dlsplay the fol- 
lowing legend In the  lower pancl, wlth 
letter shes and styles of a vlslblllty at 
lenst equal to tha t  speclfled In thls 
subdlvlslon. 

D ~ S I  I(arard .................................... 

Avdd Brealhlq Dull ...................... 
Wear Asalgned Prolecltve E q d p  

mnrit 

h" Sen8 Sed. Gothk a 
Block. 

VI" GOllJC. 
Y." Golhk. 
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Legend 

Do Not Remaln In AfeR Unles9 

Bfealhing Arboblo, ChM May Be 

- 

YW W a k  Rcqiihes 11. 

Hazerdour To Y o u  Health. 

Spaclng between llnes shall be at least 
eqrial to the  Jielght of the  upper of 
any two Ilnes. 

(2 )  Caulfon labcls-(l) Labeltng. Cau- 
tlon labels shall be afflxed to all raw 
materlals, mlxtures. scrap, waste, 
debrls, and other products contalnlng 
asbestos fibers, o r  to thelr contalners, 
except tha t  no label Is requlred where 
asbestos flbers have been modlfled by 
a bondlng agent. coatlng. blnder. or  
other materlal BO tha t  durlng any rea- 
sonably foreseeable use, handllng. 
storage, dlsposnl, processlng, or trnns- 
portatlon, no alrborne concentratloris 
of asbestos flbers In excess of the  ex- 
posure llmlts prescrlbed In paragraph 
(b) of thls sectlon wlll be released. 

(11) Label specJJfealions. The  cautlon 
labels teqrilred by paragrnph (g)(2)(1) 
of tlils sectlon shall be prlnted In let- 
ters of sufflcient slze and contrast as 
to be readily vlslble and leglble. The  
label shall state: 

CIUTION 

Contalna &beetoe Flbera 
Avold Creatlna Duet 

Breathlng hbesto8 Duet May Cause Serious 
Bodlly Harm 

(h) Housekeeptng-41) Cleunfng. All 
external surfnces In any place of em- 
ployment shall be malntnlned free of 
nccumulatlons of asbeatos flbers If ,  
wlth thelr dlspetnlon, there would be 
an  excesslve concentratton. 

(2) Waste dtsposat. Asbestos waste, 
scrap, debrls, bags, contalners, equlp- 
mcnt, and asbestos-contamlnated 
clothlna, conslgned for dlsposal. whlch 
may produce In any reasonably fore- 
scenble use, handllng, storage, process- 
Ing, dlsposnl, or  transportatlon alr- 
boriie conceritratlons of asbestos fibers 
In excess of the  exposure llmlts pre- 
scribed In paragraph (b)  of ttils sectlon 
shall be collected and dlsposed of In 
scaled Impermeable bags, or  other 
closcd, Impcrincnble contnlners. 

( I )  R e c o r d k c p i n g 4  1) Erposrtre 
rcoortfs. Every cmplnycr shnll innln- 

taln records of any personal or envl- 
ronrnental monltoring reqrilred b y  llils 
scctlon. Records shall be malntalned 
for a perlod of a5 least 20 years arid 
slinll be mndc avnllnble lipon request 
to t he  Assistant Sccrctnry of Labor for 
Occupatlonal Safety and Health, the 
Dlreetor of the  Natlonal Instltute for 
Occupntlonal Safety and Health, and 
to autliorlzed represcnlatlves of 
elther. 

(2 )  Access. Employee exposure 
records requlred by this paragraph 
shall be provlded upon request to em- 
ployees, designated representallves, 
and the  Assistant Secretary In accord- 
nnce wlth 29 CFFt 1910.20 ta)-te) and 
(g)-(l). 

(3)  Employee nolfffcatfon. Any ern- 
ployee found to have been exposed a t  
any tlme to alrborne concentratlons of 
asbestos flbers In excess of the llmlts 
prescrlbed In pnrngraph (b)  of thls sec- 
tlon shall be notlfled In wrltlng of the 
exposure RS soon ns practicable but 
not later than 5 days of the flndlng. 
The employee shall also be tlmely no- 
tlfled of the  correctlve actlon beliig 
taken. 

(1) Medical emminalfons-(l) Cen- 
eral. The  employer shall provlde or 
make avallnble a t  hls cost, medlcal ex- 
amlnatlons relatlve to exposure to as- 
bestos requlred by thls paragraph. 

(2 )  Preplaeetnenl. The employer 
shall provlde or make avallable l o  
each of hls emFloyees, wlthln 30 calen- 
dar  days Iollowlng h l u  flrst employ- 
ment In an  occiipatlnn exposed to alr- 
borne concentratlons of asbestos 
flbers, a comprehenslve medlcal exam- 
Inatlon. whlch shall Include, as a mlnl- 
mum, a chest roentgenogram (posterl- 
or-anterlor 14 x 17 Inches), a hlstory 
to ellclt symptomatology of resplrato- 
ry dlsease. and pulmonary functlon 
tests t o  Include forced vltal capaclty 
(FVC) and forced explratory volume 
at 1 second ( F E V d .  

( 3 )  Annuat cramfnaftons. On or 
before January 31, 1973, and at least 
annually thercaf ter, every employer 
shall provlde, or mske avallnble, com- 
preticnslve medlcnl exnmlnntlons to 
each of I l l s  employees engaged In occu- 
patlons exposed to nlrbornc concentrn- 
tlons of asbestos fibers. Such nnnrinl 
examlnntlon stinll Iilcltidc, RS a mlril- 
mum, a clicst rocrilgciiogram (postcrl- 



t i n o f f o n  0.f employment. The  
slin11 nrovldc, or makc avnll- 

AhOfnO Concenha'bn 
A h l o r  (TWA) 

111 no caicndnr dnys bcforc or 
(crrniriatlon of ernployrncnt 

tlploycc engngcd In nn occu- 
posed to nlrboriie conccntrn- 
st)csLos fibers, a comprclien- 
CnI cxnmlrintlon which Slln)l 
IS n rninlrniim. a chest roent- 
I (posterlor-nnterlor 14 x 17 
1 tilstory to ellcit symptoms- 
respirntory dlsease, and Pul- 
fllnction tests to lncllide 

i.ni capaclty (FVC) and forced 
.y volume a t  1 second 

eril eramfnnlfons. No medical 
ilm Is required of any em- 
1 ndcqunte records show tha t  
ioyee has been exnmlned In 
ce w l t h  this paragrnph wlthln 
1 .ymr period. 

rrtl fcal  records-( I )  Mat nte- 
:iiiployers of employees e x m -  
sriniit to this paragraph Shdl  
be maintnlned complete and 
rccords of all such medlcal 

I . ~ O I I S .  Records slinll be re- 
)y  employers for a t  least 20 

m s 3 .  Records of the medlcal 
L( loris required by thls para- 
lint1 be provided upon request 
loyees, designated rcpresenta- 
r l r l  the Assistant Secretary In 
11cc w i t h  28 C m  1010.20 (a)- 
( g ) - ( l ) .  'I'hcsc records shnll R k O  
ltletl upon the request to the  

I' of NlOSll.  Any physlcian 
l l t i i i c l s  a mcdlcd exnmlnntlon 
.I b y  1111s pnrngrapii shall fur- 
(.tic employer of tlie examined 

cc nll  tlie Information spccifi- 
q i i l r c d  by I h l s  pnrngraph, nnd 
i c r  I I I C ~ I C R I  iriforrrintion rclntcd 
I i)n 1 I oiial exposure to n..; bcs tos 

. ' t i t  r.Iqciicy lcni pornry slntida rd 
. I -  Nolictiihcr 4 ,  1983 . - (  I )  Scolic. 
1 1 1 - 1  i:ri)cy lcnilwrnry stniidnrd is 
~ i i ~ r s i i n r i t  to  scctlori G(c) of t he  

I 

i 

i 1 ( 1  ~ l j l ) l l c ~  LO nil workplncrs 
, . .  . (  l ~ . ~  n..,>'l..,,, I I , ,  

Regvhed Rerpbalcr 8 this section: (1) "Absolute Illter" Is 

Title 29-Labor 

asbestos In all lndustrles covered by 
tlic Act. irrcludlng. gcricral Indirstry. 
construction nnd mnrltlme. Excelit to 
the  cxtent modlfled by this emergency 
temporary stntidard all provlslons of 
4 1Q10.1001 r emdn  in eIIect. 

(2 )  Pennfssfble levek of erposure. 
Thc 8-hour the-welghted average alr- 
borne concentration of asbestos flbers 
lo  which  any employee may be ex- 
posed shall not exceed one-half ( 0 . 5 )  
Ilber. longcr than 6 mlcromcters, per 
cubic centimeter of alr, as determlned 
by the  method prescrlbed In para- 
grsph (e) of tliis sectlon. 

(3)  Metho& o/ compliance wtLh the 
emergency femporary standard. Not- 
wlthstandlng any other requlrements 
of thls section, compllance wlth the  re- 
duced exposure llmlt of 0.6 f/cc shall 
be achleved by any feaslble comblna- 
tlon of englneerlng controls, work 
practlces, and personal protectlve 
equlpment and devlces. 

( 4 )  Employee Wonnat ion  and  train- 
fng.41) As soon as posslble, but not 
later than thlrty ( 3 0 )  days from the  ef- 
fectlve date of this emergency tempo- 
rary standard, the employer shall In- 
stltute a training program for all em- 
ployees exposed to alrborne concentra- 
tions of asbestos In excess of 0.6 f/cc, 
wlthout regard to the  use of resplra- 
tors and shall m u r e  thelr partlclpa- 
tlon In the  program during the effec- 
t h e  perlod of thls emergency tempo- 
rary standard. 

(11) The employer shall assure tha t  
each such employee Is Informed of the  
followlne: 

(A)  The health effects wocla ted  
wlth asbestos exposure: 
(B) The  relatlonshlp between asbes- 

tos and smoking In produclng lung 
cancer; 

(C) The  nnture of operatlons whlch 
could result In exposure to asbestos 
and necessary protectlve steps to mlnl- 
mlze exposure Includlng, 84 appllcable, 
englneerlng controls, work practlces, 
rcsplrntors, housekceplng and protec- 
tlve clothing; 

(D)  The purpose, proper use, flttlng 
instrtictioris nrid llmltntlons of resplra- 
tors pcrmlttcd by the stnndnrd; niid 

(E) A revlcw of all the provisions 
coiitnliiccl In 19 10.1001. 

(5 )  Rcspfralorv prolcclfon dr i r l t ip  
f l i p  K I ' S  No1 wif.listnii(llii~ niiy ol.licr 

Not h ereesr 01 6 llcc 

Mol In excess of €4 llcc 
(10 x PEL). 

(loo x PELJ. 

Qtealer mn 50 llcc ............. 

Reusable a use ah puc 
lylng rerphela 

Full faceplecr rlr pnl)ylng res. 
plrala. a a powered alr purl- 
fybg resphala 

A lp "C' conlirnmm now o( 
pressure demand. wpplled 
a t  resphala. 

(Approved by the Offlce of Management 
and Budget under control number 1118- 
0010) 
(Sew. 8(b), Btc) and 8(@) (84 Btat. 1693, 1699, 
1800: 49 U.S.C. 866, 867), the Becretary of 
Labor's Order 8-78 ( 4 1  F'R 26069) and 29 
CFR Part 1911. Ch. XVII of Title 20; sew. 

8tat. 1603, 1698, 1899, 1800; 29 U.B.C. 866, 
867: sec. 107, Pub. L. 91-64, 83 Btat. 98 (40 
U.8.C. 333); 49 CFR Part 1911, Becretary ot 
Labor's Order No. 9-83 (48 FR a673811 
t39 F'FI 23601. June 17, 1974. Redealgnated 
at 40 FR 47073, May 28, 1976, and amended 
at 41 F'R 11606. Mar. 19, 1976: 46 FR 36281, 
May 43, 1880; 48 m 61130, NOV. 4, 1883: 40 
FR 18106. Apr. 30. 19841 

B 1910.1002 Cod tar pitch volatlles; Inter- 

8(b), BtC), 8 ( ~ )  M d  B(8). Pub. L. 91-698, 84 

areidon of term. 

. 
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Roiind-aich halls Of 
sioel4ubing elernenls. 
Idglit airy canvas 
c o ~ e ~ s  CICRIC the 
proper sffoils ati!io- 
sphr?re; Is0 available 
wilh solid coverings. 

Building 
permit 
enclosed, 
Repeated 
assembly 
possible, 

I 



Chapler XVII-Occupational Safely and Health Administration 5 1910.1000 
1000 

~xpostire must bc cotnl)ensntcd 
miires to conccntrntlotls lcss 
0 p/m so tiiet tile cuiiiuietlve 
re for the entire 8-Iiour work 
oes not exceed a welgilted aver- 
10 p/ m 
'nble 2-3: An employee's expo- 
) s n y  material listed in table Z- 
my 8-liour work shlft of a 40- 
Jork week, s1iail not cxcecd the 

tlme welglitcd Rvcrege llrnlt 
or that  materlal in the  table. 
'onrputntlon formulae: 
I) The cumulative exposure for 
o w  work shlft shall be comput- 
ollows: 
'E=CoT..f cITb+ ... Car") 8 

8 

. . .  .r 
TABLE Z-1-Conlinued TABLE 2- 1 -Coiilinucd 

Tile value of Em shall not exccctl 
unlty (1  ). 

(11) To Illustrate the lormilin pre. 
scribed In pnrngraph (dNZJ(i1 of Ih Is  
scctlon, conslder tire followltlg expo. 
sures: 

plm' . .  

...... - . 
mg I M  _. -- 

-. - - . _. . -. - .. - - . ..- . .- 
Subslance 

2-Chlaoelh;id. see Elbylcne 
chlaohydrin ................................... 

Chboelhylene. see Vinyl chloride 
C Chlcuolorm (lrichloromelhane) ... 
1 Chloro-1 .nilrc+t#opane.; ................. 
Ulloropicrm ...................................... 
Chfwoprene (Zkhlwo- 1.3. buledl. 

enel-Skln ..................................... 
Chromturn. sol. cbomk. chro. 

mous salts as cc .......................... 
Metal a d  Insol. sdls ...................... 
Coal lar pitch vololiles (hanzenc 

raloMe fraclbn) snlhfaconc. 
BaP. phen&lhrone. acridine. 

-_ _ _ _  . - ..... -. - - _- .-. -- -. ...... 

cluysene. p)lerie .......................... 
Cobell. metal fume end dusl 
copper lume ........................... 
Dusk and Mists ................................ 
Collon duo1 (raw) ............................. 
Crag- hefbicide ................................. 
Cresol (ell Imers)-Skln. 
Crolonaldehyde .................. 
Cumene-Skin Cyanide (as CN)-Skh .................... .................... 

Cycloherane ..................................... 

DOVP-Skin ................ 
Decebornne-skin ..... 
Demelona-Shin ................................ 
Diecelone alcohol (4.hydrory-4.. 

melhyl.2.penlanone) ..................... 
I.2-dlemlnoelhane. see Elhylene- 

diamine ........................................... 
Diazomelhane.. ............. 

Dibutylphlhalale ................................. 
C o-Mchlorobenrene. 
pDkhlofobenzene ..... 
OlchlorOdilluWometha 
1.3-Dlchfoto-5.5-dlmelhyl hydan- 

loln .................................................. 
1,l .Dlchboelhane ............................ 
1.2.0ichloroelhylene ....... 

Dichloromelhane. see 
Okhloromonofluotomelhane echlorkle .......................................... ............ 

C 1.l.Dichloro-1.nllroelhane ............ 
f.2.Dkhlaopropans. ........... s 

0ichlaolelrsl)uaoelhe 
Dieldrh-Skln ................. 
Diethylamine .. 
Dielhylamlno ethanol-Shin ............ 
Dlalhyleihor. see Ethyl elher ........... 

IsnedichlorMe 

Dillvorodibromomelhane .................. 
C Diglycidyl elher IDGE) ............... 
Oihydroqbenzene. 8ee Hyd10. 

quinone ........................................... 
Dnsobulyl hotone ............................... 
Oiisopropylomine-Skin ................... 

Dimelliyl acel~mido-Shin ............... 
Dmnlho.ymelhane. see Methylal.. 

Dimelhylamine ................................. 

...... 
plm' 

. - t 

. . .  ........ 
Subslance 

I . . r , y ~ t ~ ~ ~ l ,  Ice Elhanola 

. . . . . .  

. .  .". .................................. 
a -..-npvidine ............................... 

.... 

a.1 .............. 
I c a  ........ 
L.,F ~wluble compounds) ......... 

l * r . t ~ n o n e .  see Q u l m  ...... 
Y 1-1 poorode ...................... 

W . ~ I  ct$!uide ......................... 

I I W , ~ . ~  melhyl-Shin ................... 

* ( r r , l  ¶ea Diphenyl ............ 
8 tn ondo ...................................... 

~LWYI it~lhmkfe ................ 
w* ........ 

* *bb-ry (I. 3.buladiene) ............. 
' hr!hd.  see Butyl mercaplan. 

.......... 
fb *,W?lIl70--skh 

. V -wcepl@n .... 
*' Il..yloluone ............................ .. I m n*de ................................... 
* V J W  ..................................... 
* ' Ye' l5ev&l-) ............ 

*'* WBCh .................................. 
***n h * d o  ................................ ...- - r w r d e .  
'.rCo*-.Sbm .... 
*--*W camph 
-**OW *hen 

* -  0 9 ................................. 
e - ' *  4Wd*. ............................. 

8 -  w Irdltmrdo ..... ' ' r'.nlaYaSde .. 
'* 9 '  4'ctniti~none (phena 
*. . -.*I ........................ 
* ' ' IIW (monochloroben, 

' " r ~ r ' 4 v n e  melononilrile 
* ...................... . ' . '.I -!ltlann. .............. 
' , ' ' 1 biIa*lv?no. see Chlo. 

I d ?  pcrcenl Chlo. 

' C - ,  .............................. 

* . ,. . . . . . . . . . . . .  
' 

.. .,.e, 

.. '.e. 

. . . . . . . . . . . . .  
' ' ".' ,I ('4 p,!rccrll CI,lo. 

7 1 "Va.ylroparl0. sco 
. . . . . . . . .  . . .  

- , ! e -  

.?.iM.Tt 

0.5 
50 

2 
35 
15 

525 
650 

I S  
0.5 
0.5 
0.3 

05 
0.2 
0.2 
0.5 

5 
5 

.................. 

................... 
so 

0. I 

25 

20 

................ 
................ 

................ 
240 
100 
0.7 

90 

0.5 
I 

~ -.-- 

Malerial 

Acetone (Tablo 2-11 500 plm .............. 45 plm ........... 
Toluene (Table 2-2) .................... 40 plm 

Substltutlng in the  formula, we have: 

200 p lm -_-- 

Em = 500 + 1,000 t 45+200+ 40i200 
Em=0.500 t 0.226+0.200 
Em=0.925 

Slnce Em Is less than unity (1). the ex. 
posure combination Is within accepla- 
ble llmlts. 

(e) To achieve compllance wlth para- 
graph (a) through (d) of this section. 
Rdminlstratlve or engineering controls 
must flrst be determined and Implc. 
mented whenever fewlble. When such 
controls are not feaslble to achieve lull  
compllance, protective equlpmenl or 
any other protective measures shall bc 
used to keep the  exposure of employ. 
ees to air cotitamlnants wlthln tl lc.  
llmlts prescrlbed In this aectlon. An). 
equipment and/or technlcal measures 
used lot this purpose must be RP. 
proved for each partlcular use by 1 
competent lndustrlal hygienist or 
other technlcaliy qualifled person. 
Whenever resplrators are used, thclr 
use shall comply with I 1010.134. 

I 0 0  
125 

5 
................... 
................... 

0.05 
0 2  
0.1 
0.1 

I 
10- A,. 

................... ................... 
................... 
................... 

1 

................... 

................... 

.................. I5 
22 
I 

245 
5 

1.050 
Z W  
200 

1.015 
200 

I O  
1 
1 

0.3 
0.1 

240 

.................. 
0 4  
0.1 

. 5  
I 

300 
450 

4.950 

0.2 
400 
780 
80 

.................. 
4.200 

80 

.................. 
7.,m 
0.25 

75 
50 

.................. 
em 
2.13 

he equlvnlent exposure for the work- 5 
2 

5c 

15 
3 

0.7 
5 

2.200 

1 
0.1 
0.5 

1 .m 
200 

50 
I50 
200 
200 
loo 
I50 
I00 
5 

.................. 

.................. 
50 
10 
10 

h e  concentratlon drrrlng any pcrlod 
8 T where the concentratlon rcmdris 
It. 
he duratlon In hours of the exposure 
:oncentratlon C. 
due of E shall not exceed the 8- 
llme weighted average ilmlt In 
6-1, 2-2, or 2-3 for the  material 
?d. 
ro Illustrate the formula pre- 
I in paragrsph (d)(l)(l)  of thls 
I, note that Isoamyl acetate hns 
our tlme welghted average llmlt 
p.p.m. (tnble Z-1). Assume tha t  

iployee Is sUbJeCt to the follow- 
posure: 
hours exposure at 150 p/m 
hours exposure at 75 p/m 
hours exposure at 60 p/m 

tutlng this Information In the 
la, we have 

150+2x76+4~50) i 8=81.25 p/m 
81.25 p.p.rn. Is less than 100 
, the 8-hour tlme weighted aver- 
nlt. the  exposure Is ncceptable. 
I )  In case of a mixture of sIr con- 
Rnts an employer shall compute 
ulvaletit exposure as follows: 
, r ( C i i L t f C , + I , ) t  . .  . ( C . ; h )  

3a 
x 
5C 
3oc 

76 

590 

240 
710 
950 
950 
300 
4 50 
300 

I 5  

0.1 
270 
35 
60 
5 
2 
I 

3.5 
8.000 

65 
0.5 
0.5 
0.5 

3 
0.3 
0.4 

3 

0.3 

3 50 

0.4 
1.050 

................. 

1 

0 5  

.................. 
.................. 

0.05 
.................. 

50 

.................. 
0.2 
0. I 

I 

50 
75 

I .ow ................... 
................... 

6,ooo 
50 

................... 

................... 
1w 
2w 

I 5  

.................. 
1 .ooo 

I O  

.................. 
I .ooo 

TABLE 2-1 1 
0 1  
09 

I 

0 05 

I5 

0 05 
200 

. . .  

Pim. 
.- 

Subrlace 

Acelylone dichlotide. see 

Allyl propyl disulldo ........................... 

25 
10 

100 
0.5 

Is 'lhe eqiilvrlrrit rrposurc! for the 

l i s .  7ncciitrrlloti of a pnrtlciilnr con- 

' oosure llinlt for tlirt conlrml- 

c. 

.le 2-1.2-2. or 2-3. 

50 
5 

190 
10 

35 
............. 

i a  

! 

IO 
I O  


